Affordable housing has been defined as housing which is adequate in quality and location. In addition to this, it is deemed to be housing that is not so costly that it prevents its occupants from meeting their basic living needs. This study aims to develop a framework to facilitate affordable housing delivery. The data collection used was a survey questionnaire. The survey was administered to occupants within five high-rise buildings in Penang. The study also utilized a Kaiser-MeyerOlkin measure of 0.518, and Bartlett's test of sphericity of (x2 (210) = 10953.982, p<0.001). The two statistical test discovered that the major determinants affecting demand for affordable housing were crime rates, housing prices and down payments. The results also demonstrated that six factors were successfully constructed using a factor analysis and assigned as factors that determined the demand for affordable housing. The research will be useful to policy makers, urban planners, developers, and contractors.
INTRODUCTION
The concept of affordable housing is used to addresses low and medium income housing around the world. If a buyer allocates 30% of his or her gross monthly household income towards buying a house, it can be said that the housing is affordable. The US HUD (2003) noted that families who paid more than 30% of their income on housing were considered to be cost-burdened and may have difficulty affording basic necessities such as food, clothing, transportation, and medical care. In Malaysia, many households cannot afford their houses because housing prices have outstripped inflation. Housing prices in Malaysia are increasing by about 6% annually (Osman et al., 2017 ; "Undersupply of affordable houses", 2017). Therefore, this research aims to investigate affordable housing in Malaysia in an effort to develop a framework to facilitate affordable housing delivery.
The population in Malaysia is increasing significantly. It has been found that in the year 2010, the population was only 28.59 million, while in the year 2017, the population increased to 32.14 million (DOS, 2015) .
LITERATURE REVIEW
Malaysia aims to be a fully developed country by the year 2020. The estimated population in the year 2020 will be 32.4 million, it will comprise of 16.6 million males and 15.8 million females (DOS, 2015) . The process of becoming a fully developed country has resulted in the demand for housing in Malaysia growing significantly; this has created a housing shortage. Indeed, it has been identified that were 4,945,140 residential units in the year 2016 (NAPIC, 2017a ). An interpretation of the above statistics indicates a ratio of 6 people to one house. This ratio is considered high for a typical house in Malaysia with 2 to 3 bedrooms. Housing prices have increased by a record margin. For instance, between years 2009 to 2016, the house prices have increased by 46.17% all over Malaysia (NAPIC, 2017b) . The average house price in Malaysia costs much more than 3 times an individual's annual median income. In median income terms, Malaysia houses are considered to be more expensive than houses in the United Kingdom, United States and Japan (Khazanah Research Institute, 2014) .
The median monthly household income has increased from RM 3,626 in 2012 to RM 4,585 in 2014, this is an annual growth rate of 11.7% (DOS, 2015) . Data on median monthly household income for 2016 has not been released yet, nevertheless, if a growth rate of 11.7% is applied, it is estimated that the median monthly income in 2016 would be RM 5,720. In median income terms, affordable house in Malaysia is housing that costs around 3 times an annual medium income, which is [3 x 12 x RM 5,720 = RM 205,920] per house. This means that about 65% of Malaysian households cannot afford to own a house because their salary is below the estimated median income level of RM 5,720 in the year 2016.
Malaysia is undoubtedly experiencing a shortage in the supply of affordable houses particularly in major urban areas (REHDA, 2016) . The undersupply of affordable homes in the local property market is expected to deteriorate due to demographic factors and current income trends ("Undersupply of affordable houses", 2017). Since 2012, the increase in house prices in Malaysia has outstripped the rise in income levels (Cheah & Stefanie, 2017) PROBLEM DESCRIPTION Houses within Malaysia are severely unaffordable (DOS, 2015) . Consequently, the government has proposed schemes, programs, and incentives for developers, contractors, and homebuyers. Notwithstanding this, the prices of the houses is continuing to increase but the satisfaction levels of the homebuyers has not increased comparatively. Homebuyers seek adequate housing that they afford to purchase (NAPIC, 2017a) . Homebuyers also take into account factors such good location of the housing with amenities, a secure tenure, access to housing finance and a degree of mobility and choice, when they look for a house (NAPIC, 2017a) . Investigating the factors that predict homebuyer demand will facilitate decisionmaking in the delivery of affordable housing. Previous researches conducted has investigated homebuyers' requirements, nevertheless, they have not focused on affordable housing and have not analysed the interaction between the requirements.
AIM AND OBJECTIVES
The aim of the research is to develop a framework to facilitate affordable housing delivery. To achieve the aim, the following objectives have been set: a. Prioritize the factors that affect demand for affordable housing; and b. Categorize the factors determining demand for affordable housing.
RESEARCH METHODOLOGY
Research can be conducted through a variety of methods, but what determine the 'best' method are the purposes of the research in terms of aims, objectives, questions or hypothesis. The study utilised a survey questionnaire which collected primary data. The different variables included in the survey were adopted or adapted from literature (Li, Arditi, & Wang, 2013; Kirkham, 2007 ; Royal Bank of Canada and the Pembina Institute, 2013), and the authors' experiences. The survey was administered to occupants within six high-rise buildings in Penang. The levels of importance within the survey questionnaire were measured on a Likert scale of 1 to 5. In the scale, 1 represented extremely important, 5 denoted very low important, 3 denoted important and 2 and 4 fell in between. The housing estate was located in Penang. Each of the housing units consisted of 3 bedrooms and 2 bathrooms with a total built up area between 500 to 999 square feet. A total of 529 home owners were surveyed.
ANALYSIS AND FINDINGS
It was found that 94.01% of the respondents agreed that 21 factors within the survey determine the demand for affordable housing in Malaysia. This is shown in Figure 1 . To further confirm the strength of the data, Bartlett's test was conducted. The results signified a lack of multicollinearity among the factors and that the respondents were drawn from those with similar experiences (x2 (210) = 10953.982, p<0.001). The results shown in Table 1 , also indicate that the reliability and validity of the data was very good. One sample t-test was computed to determine the hypothesis that each of the factors would determine demand for affordable housing in Malaysia. For this reason, the null hypothesis was that the factors would not determine the demand for affordable housing in Malaysia (H0: U=U0) and the research hypothesis was that the factors would determine demand for affordable housing in Malaysia (Hr: U>U0). U0 was the population mean or comparison standard mean and the critical level off point was set at 1.5. All the factors were statistically significant. Therefore, all the factors were adequate and suitable to be included in the survey to achieve the aim of the research. A factor analysis was used to construct the framework of the survey completed by homeowners. The Bartlett's test of sphericity and Kaiser-MeyerOlkin measure of sampling adequacy were both tests used to determine the factorability of the matrix as a whole. The resultant value of the Bartlett's test of sphericity was significant (p<0.001, p=0.000). Table 2 shows that there were 6 components extracted from the analysis. The eigenvalues of these 6 components was greater than 1 which was accepted in the analysis. The total percentage of variance explained by Component 1 to Component 6 was 77.349% which is considered acceptable.
The first component was named transportation cost because it comprises seven factors that determine the demand for affordable housing in Malaysia. More specifically, it explained 21.06% of the variance within the model. The factor loadings for the seven factors ranged between 0.666 to 0.866. A secondorder factor analysis combined these seven factors into a single component named transportation cost. The Kaiser-Meyer-Olkin measure of sampling adequacy confirmed a good relationship between the factors (MSA = 0.709, x 2 (21) = 3036.128, p<0.001). The seven factors collectively explained 64.53% of the variance within the model. The validity ranged between 0.443 to 0.750. The factors 'down payment' was the least validity (0.483). The collective Cronbach's Alpha reliability for the four factors was 0.906. All these factors relate to transportation cost that home buyers take into account when they look to purchase affordable housing. Savings from transportation cost by home owners can be used towards house purchase.
The second component was named repayment ability because it comprises five factors that determine the demand for affordable housing in Malaysia. More specifically, it explained 15.68% of the variance within the model. The factor loadings for the five factors range between 0.640 to 0.911. A second-order factor analysis combined these five factors into a single component named repayment ability. The Kaiser-Meyer-Olkin measure of sampling adequacy confirmed a good relationship between the factors (MSA = 0.689, x 2 (10) = 1805.548, p<0.001). The five factors collectively explained 65.68% of the variance within the model. The validity ranged between from 0.410 to 0.829, 'family size' was the least validity (0.410). The collective Cronbach's Alpha reliability for the three factors was 0.863. The implication of these results indicates that homebuyers focus on ensuring that their household income will be able to cater the daily needs of their family and to pay their housing loan. Better accessibility to working place would also reduce the cost of transportation.
The third component was named limitation on consumable because it comprises three factors that determined the demand for affordable housing in Malaysia. More specifically, it explained 12.77% of the variance within the model. The factor loading for the three factors ranged between 0.833 to 0.922. A second-order factor analysis combined these three factors into a single component named limitation on consumable. The Kaiser-Meyer-Olkin measure of sampling adequacy confirmed a good relationship (MSA = 0.668, x 2 (3) = 696.735, p<0.001). The three factors collectively explained 75.68% of the variance within the model. The validity ranged between 0.695 to 0.850, 'house built-up area' was the least validity (0.695). The collective Cronbach's Alpha reliability for the three factors was 0.831. This means that homebuyers take into account these limitations on consumable when purchasing affordable housing.
The fourth component was named satisfaction because it comprises two factors that determined the demand for affordable housing in Malaysia. More specifically, it explained 10.47% of the variance within the model. The factor loading for the two factors was both 0.935. A second-order factor analysis combined these two factors into a single component named satisfaction. The Kaiser-Meyer-Olkin measure of sampling adequacy indicated a good relationship between the factors (MSA = 0.500, x 2 (1) = 430.354, p<0.001). The two factors collectively explained 87.36% of the variance within the model. The two factors contained the same validity which was 0.874. The collective Cronbach's Alpha reliability for the two factors was 0.827. The results indicate that homebuyers may easily adapt to houses with prices acceptable to them. 
